This paper considers the potential role of marriage in improving labor market outcomes through the expansion of an individuals' networks. I focus on the impact of a father-in-law on a young man's career using panel data from China. Particular features of the Chinese context allow for an identification strategy that isolates the network effects related to a man's father-in-law by comparing the post-marriage death of a father-in-law with the death of a mother-in-law. The estimates suggest that the loss of the father-in-law translates into a decrease in a man's earnings by 20%. Furthermore, the evidence indicates that the decline in wages can be attributed to nepotism rather than a decline in job information.
Introduction
In the past few decades, China has moved from a socialist system in which central planners assigned workers to state-owned enterprises towards a market system in which workers and firms are responsible for finding and creating matches. Until the late 1980s, approximately 95% of wage jobs in urban areas were assigned by state bureaucrats (Bian 1994) . The system began to change with the economic reforms and shift towards decentralization that began in the 1980s. This paper seeks to understand the role of social networks on labor market outcomes during this period of transition and rapid economic growth. Furthermore, I explore whether the use of social networks alleviates information problems between workers and firms that emerge with the shift away from government allocation of labor, or whether the role of networks facilitates decentralized favoritism and rent-seeking.
The type of social networks examined in this paper are marriage networks. Such networks are interesting because marriage allows for an immediate and substantial increase in an individual's networks. After marriage, people who care about the outcomes of the person's spouse have incentive to provide labor market assistance to the person directly. I examine one particular affine connection, the relationship between a young man and his father-in-law. This paper contributes to a relatively new trend in the literature on social networks towards estimating the effects of disaggregated social connections (Blanes i Vidal, Draca and Fons-Rosen 2010, Magruder 2010 ). 1 The focus on one specific node-to-node connection allows the analysis to move beyond providing evidence that networks matter for labor market outcomes and quantifying the impact; the paper also explores the mechanisms through which a personal relationship affects economic outcomes.
To estimate the impact of the connection between a man and his father-in-law on the young man's labor market outcomes, I use panel data from the China Health and Nutrition Survey covering the period 1991 to 2006 to compare labor market outcomes of the same person before and after the post-marriage death of his father-in-law. While death plausibly terminates any labor market assistance between men and their fathers-in-law, it is also likely that death is associated with other changes that are not related to their labor market relationship. To remove other changes in behavior or outcomes surrounding the death of the father-in-law, I also compare individuals for whom a father-in-law died in the sample period with individuals for whom a mother-in-law died in the sample period. The validity of this strategy relies on two key assumptions. First, it assumes a high degree of gender segregation in jobs such that men are more likely to receive information about job openings, referral or direct assistance from their fathers-in-law than from their mothers-in-law. A second assumption is that any time-varying unobservable changes in behavior or characteristics associated with an in-laws' death are similar for mothers-in-law and fathers-in-law. I will provide evidence supporting these key assumptions.
Certain features of the Chinese context facilitate the focus on the relationship between a man and his father-in-law. First, while households with multiple generations are common in China, tradition dictates that elderly parents live with their sons and that women live with their husbands' parents. 2 Thus, the death of in-law does not have a direct, mechanical effect on the composition of the household and its income and consumption patterns. Furthermore, I do not need to consider an endogenous decision regarding whether to reside with the in-laws. This paper is closest to work on the labor market effects of marriage networks by Luke and Munshi (2006) . 3 Their paper argues that marriage provides access to new affine networks in Kenya which help migrants to urban areas find jobs. The use of such networks has both costs and benefits; their results demonstrate that marriage leads to a greater probability of employment and higher wages but also increases remittances as a fraction of income. While the research question is similar to mine, the empirical strategy is quite different. They use traditional rules dictating exogamous marriages to instrument for marriage, and interpret the coefficient on marriage in these estimates as the impact of marriage networks. My identification strategy does not rely on the assumption that the only causal mechanism through which marriage matters for labor market networks is through networks.
While the connection between a man and his father-in-law can have several implications in the labor market, the identification strategy that relies on the death of the father-in-law limits the analysis to mechanisms that change at the time of death. For example, a personal referral may reduce an employer's uncertainty about an applicant's true productivity (Simon and Warner 1992, Rees 1966) ; if the father-in-law uses private information to reduce uncertainty in the signal of his son-in-law's productivity, this represents a type of network effect but it would not be measured through the death of the father-in-law. While most papers on social networks examine the labor market impacts of existing network relationships, this paper focuses on the effects of the dissolution of networks. This analysis contributes to our understanding of the ways in which the effects of networks can persist over time.
This paper considers two mechanisms through which the relationship with a father-in-law can have persistent labor market effects that are identified through the termination of the connection. First, an individual's wages may be augmented by nepotism based on his relationship with his father-in-law.
Nepotism is modeled as a type of favoritism that boosts individuals' wages above what they would earn in the absence of the family connection. 4 I explore the hypothesis that the death of a father-in-law may remove the nepotistic component of wages based on the relationship with the father-in-law and reduce the level of men's wages to the market value. This paper contributes to the existing literature on labor market inefficiencies associated state control of enterprises (Wang forthcoming) and rent-seeking in the labor market (Gelb, Knight and Sabot 1991 , Goldberg 1982 , Singell and Thornton 1997 . To my knowledge, this is the first paper that provides a method to empirically measure the effects of nepotism on wages. The results of the paper suggest that favoritism based on marriage networks increases the level of men's wages by 20%.
The second mechanism considered in this paper is that the father-in-law provided a flow of information about job openings. This mechanism can be framed within the landmark argument of Granovetter (1983) , who argued that acquaintances provide more new and useful information about job openings than close friends and family; the father-in-law provides a link to a set of acquaintances with whom the son-in-law does not directly associate, and when the father-in-law passes away, the son-in-law loses access to a flow of information. The empirical evidence provides strong support for the importance of networks for labor market outcomes. Using random variation in the size of an individual's networks, as defined by refugees from the same country (Beaman forthcoming) or by migrants from the same village (Munshi 2003) , research has demonstrated that the size of the network matters. Using spatial variation, Bayer, Ross and Topa (2008) and Conley and Topa (2002) find stronger correlations in labor market outcomes between individuals that live close together than those who live slightly further apart. This paper is quite different in its focus on the termination of relationships, and I do not find evidence that the death of the father-in-law ended a useful flow of job information for young men.
In addition to the literatures on labor market inefficiencies and on social networks, this paper also contributes to a large literature on the returns to marriage (Antonovics and Town 2004, Casale and Posel 2010, Gray 1997, Korenman and Neumark 1991, Loh 1993) . A robust empirical relationship found in many countries is that married men earn higher wages than single men. In this literature, explanations for the marriage premium in wages include taste-based discrimination, selection into 4 The paper abstracts away from the numerous ways in which this type of nepotism can occur. For example, a man may engage in direct rent-seeking by hiring his son-in-law in a position above his qualifications or by setting his son-inlaw's wages above marginal productivity. Alternatively, the relationship with a father-in-law may increase a man's wages indirectly if firms hope to gain favor with the father-in-law by giving the son-in-law above-market wages.
marriage of men with better unobservable characteristics, and improvements in productivity resulting from gender specialization in production. This paper offers an additional potential explanation for the marriage wage premium, that the expansion of social networks associated with marriage improve married men's labor market outcomes relative to similar single men. 5 The next section presents the conceptual framework and the theoretical predictions associated with nepotism and with the flow of job information. Section 3 discusses the data and presents benchmark estimates of the returns to marriage in China. Section 3 also provides in more detail the empirical strategy that relies on the deaths of the parents-in-law and presents the results. Additional evidence supporting the hypothesis that nepotism is a determinant of men's wages is shown in section 4. Finally, alternative explanations for the results, including inheritance effects and heterogeneity in household preferences, are considered.
Conceptual Framework

Nepotism
I consider a specific form of nepotism that builds on the Becker's (1971) standard model of taste-based discrimination. Firms demonstrate nepotism towards individuals with family connections rather than discrimination against certain groups. Wages of person i in year t are given by:
where X it is a vector of variables that determine a worker's productivity, and γ i is unobserved individual ability. The term, N it , is the additional amount of wages that an individual receives due to taste-based nepotism. In a straightforward case of nepotism from the father-in-law, a father-in-law hires and pays his son-in-law wages that above marginal productivity. This framework also captures the returns to a relationship with a father-in-law that may occur in the absence of direct intervention by the father-in-law; if the father-in-law is in a position of power, firms may hope to gain favor with the father-in-law by employing his son-in-law at a wage above what he would earn in the market in the absence of the relationship with his father-in-law.
If the nepotism premium, N it , is the result of an individual's relationship with his father-in-law, then N it will decline following the death of the father-in-law. This can result because the individual 5 The potential impact of marriage networks has been considered in the context of the wage returns associated with immigrants marrying natives, but this literature has not separated the impact of marriage networks from assimilation or learning associated with intermarriage (Furtado and Theodoropoulos 2010) . loses the position that was above his capabilities. 6 The key implication is that nepotism can explain a decrease in the level of a man's wages following the death of his father-in-law.
Existing theoretical work suggests that firms that exhibit taste-based discrimination will face higher costs than non-discriminatory firms, and competition will lead to the demise of firms with the highest levels of discrimination in the long run (Arrow 1973 , Becker 1971 ). Goldberg (1982) develops a similar model of nepotism towards white workers rather than discrimination against black workers.
The firm pays white workers W w but behaves as if white wages were W w (1 − d) where d ≥ 0 is the coefficient of nepotism. Goldberg shows that profits are non-increasing in d and there is a critical value,d, above which profit-maximizing firms cannot survive. Thus, another testable implication is that we would expect the effects of nepotism to be largest among firms that are not profit-maximizing.
Information Networks
Another possible way that a father-in-law could improve his son-in-law's labor market outcomes is through the provision of information about job openings. When the father-in-law passes away, the son-in-law may lose a valuable flow of information from the father-in-law. While there may be negative labor market effects associated with the loss of job information networks that were connected to a man by his father-in-law, I will demonstrate that this hypothesis predicts a fall in the growth rate of wages.
Consider a simple job search framework where wages are partially determined by the matchspecific productivity between a worker and a firm. 7 Workers do not know at which firm they will be the most productive, so they must search for the best match and can continue to search for better matches after establishing a match with a firm. Wages of person i at his current firm j in year t, w ijt , are given by:
Aggregate wage trends are given by δ t . Certain characteristics, X it , such as human capital, have returns that are not firm-specific. The error term, ijt , can be decomposed as follows
6 See Jacobson, LaLonde and Sullivan (1993) or Ruhm (1991) for general analyses of earnings losses associated with workers losing their jobs. 7 Such job matching models were developed by Jovanovic (1979) .
The individual fixed effect is given by γ i and the expected quality of the match between the worker and firm by m ijt (λ it ). The match quality is a function of the individual's offer rate, λ it , which varies over time with the size of the network, such that m ijt (λ it ) ≥ 0. Individuals with a higher offer rate are more likely to increase the match-specific component of wages. This can happen as individuals switch to jobs that offer them higher wages than their current jobs. The model assumes downward wage rigidity for a given match between a worker and a firm. In other words, even if a worker receives no outside offers, the match-specific quality with a given firm does not decline after a worker joins.
Wage growth is then given by
If the death of a father-in-law affects a man's labor market outcomes by reducing information flows about job openings, then λ it < λ i,t−1 and m ijt (λ it ) − m ij,t−1 (λ i,t−1 ) ≤ 0. The key prediction of such a model of job information networks is that we would expect the growth rate of wages to be slower for a man after losing the network connection with his father-in-law. If the model were extended to include an exogenous separation rate between a worker and a firm, then a fall in information flows could lead to a fall in the level of wages. If a worker undergoes a separation with a firm after experiencing a decrease in the flow of information, then the worker may subsequently accept an offer from a firm with which it has a lower match quality. In this case, the model of job information predicts a decline in both the level and growth rate of wages following the death of the father-in-law.
Empirical Predictions
There are distinct empirical implications that allow me to test the two mechanisms through which a man's labor market outcomes may worsen following the death of his father-in-law. First, if an individual's wages are characterized by favoritism on the basis of the relationship with his father-in-law, then we would expect to see a decline in the level of his wages following the death of his father-in-law. An additional implication of a model of nepotism is that we would expect to that the impact of the father-in-law's death on wages to be smaller in competitive, profit-maximizing firms than in firms that are less constrained by profit maximization. China is a good environment to examine this prediction because a substantial portion of the urban labor force is employed in stateowned enterprises, which are plausibly less concerned with profit-maximization than private firms.
To examine the second hypothesis that the labor market effects of a father-in-law's death operated through the loss of the flow of information about job openings, I will also examine the impact of the father-in-law's death on the growth rate of wages.
3 Empirical Analysis
Data
The panel data set used in this paper is the China Health and Nutrition Survey (CHNS 
Benchmarking the Marriage Premium
In this section, I estimate the returns to marriage for women and men in China. This paper suggests that the marriage premium for men may be explained by the expansion of social networks, and this section provides a benchmark to estimates of the returns to marriage found in other countries.
The basic cross-sectional relationship between marriage and earnings is estimated with the following equation
9 I construct real hourly earnings by using total individual annual earnings and scaling up the average number of hours the person worked in the past week. Variables in units of RMB (including earnings and assets) are converted into real 2006 RMB using a United Nations GDP deflator for mainland China.
where the dependent variable is the logarithm of the hourly real earnings of individual i in year t and M is an indicator that takes the value of 1 if the person is married and 0 otherwise. X is a vector of control variables including a cubic in age, years of education and indicators for province and for year.
The estimates of Equation 5 are presented in Table 2 . The first four columns present the results for the urban sample while the last four columns present the corresponding results for the rural sample.
Columns 1 and 3 correspond to men, and columns 2 and 4 to women. Consistent with previous studies across many countries, the cross-sectional results for the urban sample indicate the marriage is positively correlated with wages for men but not for women. Conditional on age and education, married men in urban areas earn 10% higher wages than single men. This estimate is significant at the 5% level or higher. In contrast, marriage corresponds with lower wages for urban women and for both women and men in rural areas; however, these estimates are not statistically different from zero.
A common method of estimating the causal effect of marriage on wages is to remove unobserved individual heterogeneity with individual fixed effects. Exploiting the panel dimension of the CHNS data, I estimate
The marriage premium for men remains around 10% and is statistically significant at the standard levels. The magnitude of the estimate is much smaller at less than 1% for rural men and not statistically different from zero at the 10% level. The marriage premium for women is negative in urban areas and positive in rural areas but not statistically different from zero at the standard levels.
There are limitations to the use of individual fixed effects to address the issue of selection into marriage. As noted by Korenman and Neumark (1991) , Gray (1997) and Casale and Posel (2010) ,
if selection is such that men with faster rates of wage growth are more likely to get married, than the returns to marriage in the fixed effects estimator may reflect time-varying unobserved differences that drive the timing of marriage for men. Following these papers, I examine this issue by examining whether wage growth of single men predicts marriage in subsequent periods. The estimates suggest that this issue is not relevant in this context; the magnitude of the effect of wage growth on subsequent marriage is small and not statistically different from zero at the standard levels. 10 Overall, the results indicate that married men in urban China experience a wage premium over single men. Even controlling for time-invariant, unobservable characteristics, the premium persists.
The lack of returns to marriage found in rural areas is consistent with the hypothesis of marriage networks given that it is likely that labor market networks are less relevant in rural areas where almost everyone works in agriculture. Furthermore, the absence of returns to marriage for women is also consistent with the networks story because there is strong evidence that women are less likely to use social networks in their job searches than men. 11 The goal the paper is to examine the hypothesis of the expansion of job networks associated with marriage more rigorously.
Empirical Strategy
I implement a strategy that is analogous to a difference-in-differences estimator. It compares labor market outcomes of the same individual before and after the post-marriage death of his father-in-law.
While the timing of a person's death may be somewhat unpredictable, it is unlikely to be completely exogenous to the decisions made by a family. For example, death can be preceded by illness and anticipation of this event may alter outcomes leading up to the event. 12 To remove other changes in outcomes or behavior that occur both before and after the death of the father-in-law, I also compare individuals whose fathers-in-law die in the sample period with individuals whose mothers-in-law die in the sample period.
This strategy addresses several common concerns in estimating the impact of social networks on labor market outcomes. One possible concern is the endogenous formation of networks. 13 In this case, the concern is that unobservable factors that influence the formation of the marriage match and the marriage network parents or other relatives also directly affect the labor market outcomes. The identification strategy avoids this problem by focusing on the termination of connections. Furthermore, any time-invariant unobservable characteristics will be removed with the individual fixed effects, and time-varying factors are removed in the post-marriage comparison of the death of the mother-in-law and the death of father-in-law.
The validity of the identification strategy depends on two key assumptions. First, any timevarying unobservable characteristics associated with an in-law's death is similar for mothers-in-law and fathers-in-law. Second, this strategy also assumes that there is a high degree of gender segregation in jobs such that men are more likely to receive information about job openings, or direct assistance 11 See Ioannides and Loury (2004) for an overview of the literature. 12 Unfortunately, the data do not allow me to separate deaths that follow illnesses from deaths that result from accidents. It is unclear that this separation would be useful given that accidents may be correlated with risky behaviors. 13 It is not common for parents to arrange marriages in urban areas of China. According to the 1991 Study for the Status of Contemporary Chinese Women, only 19% of urban couples found their spouse through involvement by relatives (Huang, Jin and Xu 2010). Thus, it is not the case that fathers-in-law are selecting husbands for their daughters based on their ability to assist the young men's careers.
from their fathers-in-law than from their mothers-in-law. If mothers-in-law do help the labor market outcomes of their sons-in-law, but to a lesser extent than fathers-in-law, then the strategy will yield underestimates of the impact of fathers-in-law.
There are several possible concerns with the idea that the impacts of a mother-in-law's death and a father-in-law's death are the same except for differences in the labor market networks. First, it is possible that there are different inheritance effects associated with the two types of deaths. This idea is explored and rejected in Section 5.1. Second, household expenditures and time demands leading up to the death or following the death may differ by the gender of the person. To explore the latter possibility, I compare time and financial expenditures associated with the death of men's mother-inlaws with the death of men's father-in-laws in Table 4 . The summary statistics in Panel A make use of survey questions about the time that the household head and spouse spend caring for elderly parents. 14 This question is only asked in the CHNS in 1989, so I examine care for elderly parents for households in which the wife's mother dies between 1991 and 1993 and households where the wife's father dies between 1991 and 1993. The share of households that report having elderly parents that need care a few years prior to death is similar at around 12%. Among households that report elderly parents needing care, about 30% of household heads and spouses provide some care themselves prior to both types of deaths. The average amount of time that households spend taking care of elderly parents prior to the death of each in-law is similar at around 6 minutes per week; this is driven by the fact that most couples do not provide any care for their elderly parents, and among those that do provide care, they spend on average over two hours per week caring for their parents. Table 4 presents summary statistics for previous-year funeral expenses by the household asked in the period following the passing of a mother-in-law or a father-in-law. 15 Regardless of the gender of the in-law that died, about 30% of households report having spent money on funeral expenses in the last year. Households report spending an average of 185 RMB following the death of a mother-in-law and 218 RMB following the death of father-in-law, but this difference is not statistically significant. Overall, the time expenditures prior to death and the funeral expenditures following death are quite similar for mothers-in-law and fathers-in-law that pass away, and this provides empirical support for the key identification assumption.
Panel B of
In addition to changes in care given to elderly parents, I examine how the care of young children by maternal grandparents varies by the gender of the death of the maternal grandparent. The question is asked in all waves of the CHNS but only to households that have at least one child under the age of 6. Table 5 displays the average share of households with a young child that report receiving child care assistance from maternal grandparents. The first row refers to the periods prior to death, and for both samples about 10% of households received child care assistance from the wife's parents. It falls to 2.3% after the passing of the mother-in-law and to 2.4% after the father-in-law. While the death of one of the wife's parents has effects on time demands of the household, the results suggest that the effects do not vary substantially by whether the father-in-law or the mother-in-law passes away.
Finally, Table 6 presents the average hours per day that households spend on purchasing food, cooking food, and washing clothes. These statistics are broken down by before and after the death of the woman's mother and the woman's father. For all three types of chores, the passing of a parent-inlaw corresponds to an increase in the amount of time that household members spend on these tasks.
This suggests that parents-in-law were assisting in household chores. However, the increases that follow a death are quite similar regardless of the gender of the in-law that passes away.
The identification strategy also assumes a high degree of gender segregation of the labor market. 16 The CHNS data are limited in that only information at the one-digit level is provided for occupations. Table 8 presents the one-digit occupations by men and women in the sample of analysis. Even at this coarse level, the differences by gender are quite pronounced. In particular, men have much higher concentrations as executives, skilled labor, drivers and army workers whereas women are concentrated as professional or technical workers, office staff and service workers. For more precise evidence on gender segregation in the urban Chinese labor market, I use 1999 data from the Study of Family Life Survey in Urban China to calculate the female share of workers in two-digit occupations. 17 Figure 1 plots the density of the fraction of female workers faced by male and female workers. 18 The skewness in the distributions indicates that men are much more likely to be in male-dominated occupations and women in female-dominated occupations. The median male and female works in an occupation where about three-quarters of the workers are their same gender. Overall, the descriptive evidence supports the assumption that fathers-in-law are more likely to have information about openings and be able to provide other assistance for positions staffed by men than mothers-in-law. 17 There are 249 two-digit occupation categories in the data. 18 This method of measuring gender segregation is used in Magruder (2010). Table 7 presents the non-causal, empirical relationship between whether the father-in-law and the mother-in-law is living and the wages of men. The specification includes an indicator for marriage as well as individual fixed effects, so the coefficients on M arried * F ather-in-LawAlive and M arried * M other-in-LawAlive are identified from individuals from whom the status of the in-law changes. In column 1, the estimates show that a marriage premium of 20.7% for men with deceased fathers-in-law.
Descriptive Results on Characteristics of the Parents-in-Law
A living father-in-law increases wages of married men by an additional 7.6% but this is not statistically significant at the standard levels. In contrast, a living mother-in-law has a negative effect on men's wages, but again, this is not statistically significant.
The estimations displayed in column 2 of Table 7 also include the logarithm of the distance at which the father-in-law and mother-in-law live. The ability of in-laws to provide information about relevant job openings or other labor market assistance should be higher if they live closer. 19 In this specification, having a living father-in-law almost doubles the marriage premium and this is significant at the 5% level. A living mother-in-law corresponds with 18.5% lower wages. This provides suggestive evidence in favor of the idea that having a network connection with a father-in-law improves a man's labor market outcomes. As the distance at which the father-in-law lives increases, the premium associated with a living father-in-law declines and this is significant at the 10% level. Again, variation in the distance at which the mother-in-law lives has the opposite effect on the impact of a living mother-in-law on men's wages, but this is not statistically significant. Overall, the results provide descriptive evidence that a living father-in-law enhances the labor market outcomes of married men, but a living mother-in-law does not improve men's outcomes.
Labor Market Effects of Marital Networks
The main identification strategy employed to estimate the network effects associated with the relationship between a man and his father-in-law is given by
where y is either the logarithm of hourly earnings or the growth rate of earnings (calculated as the first difference of the logarithm of wages) for individual i in year t. P ostF IL equals one for each wave following the death of the father-in-law, and P ostM IL equals one for each wave following the death of the mother-in-law. Individual fixed effects, γ i , are also included. In the most parsimonious specification, X includes years of education, a cubic in age, indicators for marital status (married, divorced, separated) and a constant term. The coefficient α provides the within-person effect of the death of a father-in-law and is identified from individuals for whom their father-in-law dies between 1991 and 2006. However, I also need to remove other time-varying changes associated with the death of the father-in-law that are not driven by labor market networks, such as changes in child care expenses, time spent caring for sick elderly parents or the psychological effects of dealing with a death. Thus, the estimate of interest is α−δ; this is net impact of the father-in-law's death which differences out the impact of the mother-in-law's death and removes other changes surrounding the death of an in-law.
The results corresponding to equation 7 are displayed in Table 9 . 20 The dependent variable is the logarithm of hourly earnings in the first three columns, and the growth rate of hourly earnings in the last three columns. The parsimonious specification is shown in columns 1 and 4. In order to address concerns that the timing of the death of the in-laws is correlated with the man's own health status or his marriage tenure, columns 2 and 5 add the number of years married, height and his current health status. 21 Finally, the results in columns 3 and 6 also control for characteristics of the spouse, including her age, height, health status and whether she is currently working. In column 1, the results indicate that the net impact of the loss of a father-in-law is an 25% fall in wages relative to other men. This estimate is significant at the 5% level. The magnitude and significance of the impact on wages remain similar with the inclusion of the additional controls. The estimate is driven mainly by the significant decline in wages of around 14% following the death of the father-in-law.
The net effect is amplified by the removal of other changes that are associated with the death of an in-law as the estimated impact of the death of the mother-in-law is positive. The coefficient on the death of the mother-in-law is fairly large in magnitude at 11%. A positive non-network impact of an in-law's death on men's wages may reflect increases in residential and labor market mobility following a death or decreases in time expenditures on in-laws. However, it is important to note that the non-network wage impact of the death of an in-law is not statistically different from zero.
The results in the last three columns indicate that the net impact of the passing of the father-inlaw on the rate of growth of wages is a decline of around 12 to 13%. However, we cannot reject that these estimates are equivalent to zero. Furthermore, these estimates on the growth rate of wages are 20 The corresponding results for the impact of the death of a woman's parents on her own outcomes is shown in Appendix Table 17 . The net impact of the death of the father is a small, insignificant increase in the level of her wages. The difference in the results for women and men provide support for the hypothesis that the impact of the death of the father-in-law on men's outcomes is working through male labor market networks rather than a mechanism that directly affects the entire household. 21 Health status is self-reported with four categories ranging from poor to excellent. 
Estimates Conditional on the Status of the Other In-Law
The baseline specification described above does not distinguish between the impact of the death of the father-in-law when the mother-in-law is still alive from the impact of his death when the mother-in-law has already died. The estimates in first three columns of Table 10 are altered from the baseline results associated with equation 7 such that P ostF IL L equals one after the death of the father-in-law in cases where the mother-in-law was alive at the time of the father-in-law's death, and P ostM IL L equals one after the death of mother-in-law in cases where the father-in-law was still alive at the time of death.
The regressions also include indicators for the passing of the father-in-law (mother-in-law) conditional on the mother-in-law (father-in-law) already being deceased, P ostF IL D (P ostM IL D ).
In column 1, the net impact of the father-in-law's death on men's wages is larger in absolute magnitude when the other-in-law was living (around -17%) than when the other-in-law was already Table 9 , the net impact on wage growth is primarily driven by a positive impact on the growth rate of wages associated with the mother-in-law's death rather than a negative effect associated with the father-in-law's death. The results suggest there is not much effect of the father-in-law's death on wage growth when the effects are separated by the living status of the other in-law.
Flexible Estimates
The previous results assume that the gap in the outcomes associated with the father-in-law's death and the mother-in-law's death is constant prior to the death as well as after the death. I take advantage of the multiple waves available in the panel data set and allow the effects of each death to vary over the periods before and after the death with the following regression
where the sample is restricted to two waves prior to death and two waves following death for those for whom the father-in-law or mother-in-law pass away in the sample frame. Thus, F ILP ost k (M ILP ost k ) equals 1 for if the observation is kth period after the death of father-in-law (motherin-law). In other words, k = −2 refers to two periods before the death of the in-law. The omitted category is k = −1, the period prior to the in-law's death. By presenting the time patterns of the effect both before and after the death of the father-in-law, this specification offers an additional test of the validity of the empirical approach. Table 11 presents the estimates of equation 8. Relative to the period before the in-laws' deaths, the estimates of α −2 − δ −2 in the first three columns show very little difference in the level of wages for men whose fathers-in-law will die in two periods following from men whose mothers-in-law will die then.
The estimates are small in magnitude, ranging from -1.8 to -2.5%, and none are statistically different from zero. This provides additional support for the assumption of the identification strategy that other changes occurring around the time of death are similar for the mother-in-law and father-in-law.
The magnitude and the significance of the wage effects shift immediately following the in-laws' death.
The net effect of the loss of the relationship with the father-in-law is a drop in wages of about 40%. This is significant at the 10% level in all three specifications. The net impact of the father-in-law's death on the wages of young men remains high in magnitude two periods after the death in all three specifications. Furthermore, the estimated net impact of the father-in-law's death, α k − δ k is driven by the patterns in α k . The estimates indicate that relative to the period prior to the father-in-law's death, there is a positive but insignificant and small difference two periods before the death. There is a large and significant drop in the level of men's wages immediately after death, and they remain considerably lower even two periods after the death. The estimates of α 2 are not significantly different from the estimates α 1 . The time pattern of the wages surrounding the death of a father-in-law and mother-in-law suggest that the loss of the network relationship with the father-in-law caused a large and constant drop in wages of men; these results provide support for the hypothesis that married men's wages reflect substantial nepotism from the father-in-law.
Similar to the results on wage growth in the previous sections, the time-varying impact of the in-laws' death in the last three columns show weak and ambiguous effects on the growth rate of men's earnings. The magnitude of the effects on growth rate of wages are mainly driven by changes around the time of the mother-in-law's death. Wage growth was around 11-12% higher both two periods before the mother-in-law's death and one period after the death relative to the growth rate immediately prior to her death. We see a one-time drop in the growth rate of earnings of around 4-5%
following the father-in-law's death, but this pattern is reversed in the subsequent period. Given that we have observed a fall in the level of wages following the father-in-law's death, it is likely that this dip in the growth rate after his death is driven by the one-time fall the level of his wages but there is not a permanent shift in the rate of growth of the son-in-law's wages. It is also important to note that none of the estimates in these regressions are statistically significant. Overall, all of the estimates on wage growth do not support the hypothesis that the evolution of men's wages flattened out as the result of losing job information from his father-in-law's networks.
Additional Evidence on Nepotism
Heterogeneity by Distance of the In-Laws
This section explores heterogeneity in the impact of the deaths of in-laws on wages. In particular, I
consider whether the net impact of the father-in-law's death on the level of wages varies by distance at which the father-in-law lived in a way that is consistent with the hypothesis of nepotism. To do this, I estimate
where D i is the logarithm of the distance (in kilometers) at which the in-law lived at the time of the death of the in-law plus one. Distance should play an important role in the ability of the father-in-law to provide nepotistic labor market assistance to his son-in-law. In particular, I expect that the impact of favoritism by the father-in-law to be strongest if they are in the same city, so the further apart they live when the father-in-law is alive, the less likely that the death of the father-in-law leads to a loss in nepotism. In other words, if the fall in wages following death is explained by nepotism, we expect
The results are presented in Table 12 . The estimates show that the net impact of the death of the father-in-law is mitigated the further away that the father-in-law lived at the time of death.
A standard deviation increase in the distance at which married men live from their in-laws reduces the negative impact of the death by 14 percentage points. The estimates of α and ρ are significant at the 5% level while the corresponding estimates for mothers-in-law, δ and σ, are not statistically significant. This is consistent with the idea that the wage effects of a father-in-law's favoritism are localized.
Job Changes
Given that wages are likely to display some nominal downward rigidity, the loss of a nepotistic component of wages is likely to be associated with individuals losing jobs that are based on their relationships with their fathers-in-law. I examine the impact of the death of in-laws on the probability that the individual changes his job. In Table 13 , the dependent variable is an indicator for whether the individual has changed his job since the last wave of the survey. This question was only added to the survey in 1997 so the size of the sample is smaller than the estimates of wages. The estimates of α show that the rate of job changes increases following the death of a father-in-law by about 7.5 percentage points. This is significant at the 10% level. The corresponding rate of job changes following the death of the mother-in-law is negative, small in magnitude and not statistically different from zero. Overall, the net impact of the relationship with the father-in-law corresponds to a 8.3 to 8.6 percentage point increase in the rate of job changes. The magnitude of the impact is quite large relative to the average rate of job changes for the sample, which is 12.9%. However, this is not statistically significant, and the loss of power may be due to the smaller sample size. Another possible reason that the results for job changes are not robust is that they correspond to the period in the late 1990s and early 2000s
where we have already seen the estimates of nepotism to be muted in the wage results.
Sector of Employment
There is strong evidence for the prediction of the model of nepotism that men experienced large declines in the level of their wages following the death of the father-in-law. An additional prediction of nepotism is that firms that are not profit-maximizing can sustain higher levels of nepotism than profit-maximizing firms. To examine this prediction, I exploit the structure of the urban economy which is split into three main sectors in China. The assumption is that state-owned enterprises are less constrained by profit maximization than private firms. This is plausible given that stateowned enterprises had goals other than profits, including maintaining stability and employment ( provide an additional test of the idea that competition reduces nepotism. I estimate the following equation
where P ostF IL97 equals one if the father-in-law passed away in the 1997 wave or later, and P ostM IL97 equals one of the mother-in-law passed away in the 1997 wave or later. Assuming that state-owned enterprises became more concerned with profit maximization in the mid-1990s, a model of nepotism implies that α − δ < 0 and α 97 − δ 97 > 0 in the sample of state sector employees. In other words, the estimated difference in the impact of the death of the father-in-law and mother-in-law is negative during the pre-reform period when state-owned enterprises were less concerned with profit-maximization but this impact is diminished for deaths that occur in or after 1997 because the ability of state-owned enterprises to maintain rent-seeking wages was reduced.
The corresponding results are shown in Panel B of Table 14 . For the sample employed in the state sector in columns 1 through 3, the estimates of α − δ are negative and α 97 − δ 97 positive. These estimates are significant at the 1 or 5% levels. Furthermore, the magnitude of the estimates indicate that the loss of the nepotistic component of wages associated with the father-in-law's death was reduced by about three-quarters in the post-reform period. The patterns in the collective sector are similar to the state sector, but these estimates are not statistically significant. Finally, the results for the private sector show a reversed pattern of effects though this is not statistically significant. Overall, the results in Panel B confirm the idea that nepotism played a larger role in the determination of wages in the state sector prior to the economic reforms of the mid to late 1990s in China.
5 Alternative Explanations
Inheritance Effects
If inheritances are larger following the death of the father-in-law than the mother-in-law, then the estimated effects on the level of men's wages may reflect a wealth effect rather than a loss in nepotism.
More specifically, the net wealth effect induces young men to switch into jobs that are less demanding.
In this case, the death of the father-in-law could plausibly lead to a drop in men's hourly wages.
The legal institutions and common practices surrounding inheritance in China make this an unlikely explanation for the results. First, the Law of Succession of 1985 specifies an order of inheritance that does not favor female children. The law specifies that successors who have made predominant contributions to caring for the deceased may be given larger shares of the assets. Given that elderly parents are far more likely to reside with their sons than their daughters, the households of daughters are unlikely to receive substantial inheritances. 22 Second, at least half of the assets accumulated during marriage must go to the surviving spouse. 23 If surviving spouses receive the majority of assets following death, then the inheritance hypothesis would suggest that the impact on wages to be stronger when there is no surviving spouse. This is not consistent with the results of Table 10 where the wages effects are larger when the other spouse was alive.
While the CHNS does not ask directly about inheritance transfers or receipts, I examine consumption, assets and hours worked to further consider the alternative hypothesis. The inheritance hypothesis is predicated on the idea that the wealth transfer was large enough to reduce men's effort in the labor market such that hourly wages fell by over 20%. Under the inheritance story, we would expect consumption and assets to increase following the death of the father-in-law and labor supply of men to decrease. In contrast, if the death of the father-in-law leads to a loss of job networks or other labor market assistance, we would expect consumption and assets to fall. Table 15 presents the results that correspond to equation 7 where the dependent variables are measures of consumption, assets and the number of hours worked per week. 24 In columns 1 and 22 Individuals in the adult sample were born before the implementation of the one-child policy and very few of the adult women in the sample are only children. Over 97% of the men in the sample have a sibling-in-law (and 87% have a brother-in-law). 23 Data collected in four cities by the Study of Popular Habits of Succession in 2005 confirm that popular beliefs about inheritance are consistent with the law. About three-quarters of respondents reported that the spouse should be the first to inherit. Furthermore, most respondents thought that sons should have the next rights of inheritance before daughters. 24 The results for the specification that also include spouse controls are very similar to the results in the even columns, and are available on request.
2, the dependent variable is total household food consumption in kilograms over three days. 25 The estimates of α indicate that the death of the father-in-law corresponds with a fall of 7 kilograms of food consumption, or approximately 10%. The net impact of the father-in-law's death, α − δ, is an 12 kilogram decrease in food consumption by the household. These results are significant at 5% level or higher. I also construct another measure of consumption that is the logarithm of the total value of purchases of household electronic goods, such as televisions and sewing machines, over the past year. The net impact of the father-in-law's death on consumption of these types of household goods is negative but not significantly different from zero.
The next two columns of Table 15 are assets: the logarithm of the self-reported value of a person's privately-owned home, and an indicator for whether the household owns a refrigerator. In both cases the net impact of the death of the father-in-law is negative, but not significant at the standard levels. Overall, the results of Table 15 do not support the idea that there was a large wealth effect associated with a father-in-law's death, or that it was greater than a windfall following a mother-inlaw's death. The results are consistent with the hypothesis that a living father-in-law provides valuable labor market assistance and that the negative labor market repercussions associated with the death of a father-in-law make the household worse off in terms of consumption and leisure.
Household Preferences for In-Laws Differs by Gender
The identification strategy requires the assumption that non-network related changes surrounding the death of an in-law are addressed by differencing out the effects of the mother-in-law's death, and this was supported by the evidence in Tables 4 and 5 . However, we cannot observe all relevant changes surrounding the death of an in-law to test that the effects are the same for both mothers-in-law and fathers-in-law. For an alternative explanation to be valid, it will need to be consistent with a fall in men's wages as well as a decrease in consumption. One possibility is that households have greater sympathy for a widowed mother-in-law than a widowed father-in-law. This may result if daughters have stronger emotional bonds with their mothers than their fathers. The death of a woman's father may lead the household to move closer to her surviving mother, and the change in residence requires the man to change to a job with lower wages and longer hours. This alternative explanation for the results is also consistent with the results in Table 10 that showed stronger effects of the father-in-law's death when the mother-in-law was still alive.
To explore this possible explanation, I first examine the probability of moving or attriting from the survey. Table 16 presents the impact of the death of in-laws conditional on whether the other inlaw is living or deceased on the probability of either moving (within the sample area) or attriting from the survey. The net impact of the father-in-law's death conditional on the other in-law being dead on residential mobility is an increase in mobility of around 9%. This mean rate of moving or attriting in the sample of analysis is 20%. However, this is not statistically different from zero and driven more by a positive effect of the mother-in-law's death on mobility than a negative effect of the father-in-law's death. The estimates that are conditional on the other in-law being alive suggest a decline in mobility following the death of a father-in-law of 6% and the magnitude of the decline is reduced to 3.5% after the removal of the mother-in-law's effects. A possible explanation is that the household chooses to remain near the woman's mother following the death of the woman's father. While the reduction in mobility could lead to a lower growth rate of earnings, it is difficult to think of a plausible story in which remaining in the same location leads to sizable drop in the level of wages observed for young men. Overall, the results do not support the idea that the differences in the reduction of mobility following the death of a father-in-law or a mother-in-law can explain the large, negative impact of the death of the father-in-law on men's wages.
Conclusion
The results of the paper indicate that men's labor market outcomes in China decline substantially following the death of their fathers-in-law. After controlling for other changes that occur around the death of an in-law, the net impact of the passing of the father-in-law is a decline in the level of wages of around 20%. The estimates suggest that the death of the father-in-law makes them worse off; not only do their wages decline but the number of hours that the men work increases and the total consumption of the household falls. This paper emphasizes the importance of marriage networks on the labor market outcomes of young men. Notes: Standard deviations in brackets. The sample includes working men aged 22 to 45 living in urban areas. Column 1 refers to married men in the 1997 wave and column 2 to single men in the 1997 wave. Columns 3 and 4 are a subset of married men. In the third column, ∆Father-In-Law refers to information in the survey wave prior to the father-in-law passing away. In the fourth column, ∆Mother-In-Law refers to the same for the mother-in-law. * denotes that the average for the sample for whom the mother-in-law passes away is significantly different from the sample for whom the father-in-law passes away at the 5% level. The distance at which the in-laws live is averaged over the time the in-law is alive. Under match characteristics, the gaps in age, education and height are measured as the value of the husband subtracted by the value of the wife. Notes: Standard deviations in brackets. In Panel A, the first column display averages corresponding to a sample of households for whom the man's mother-in-law passes away between 1991 and 1993, and the last column corresponds to the sample of households for whom the man's father-in-law passes away. "Time Spent Caring for Parents" refers to the number of minutes that an individual spent caring for elderly parents in the previous week. In Panel B, the sample includes waves 1993 and 1997. Notes: * denotes that the share of women in the occupation is significantly different from men at the 1% level. Notes: The estimate of α corresponds to the coefficient on P ostF IL and δ to the coefficient on P ostM IL. In Panel B, α 97 equals one if the father-in-law died on or after 1997, and δ 97 equals one if the mother-inlaw died after on or after 1997. F-statistic testing whether we can reject that α − δ = 0 in parentheses. Robust standard errors clustered by individual in brackets. +, *, ** denotes significance at the 10, 5 and 1% levels, respectively. All regressions include a cubic in age, education, year indicators, marital status, sector of employment, individual fixed effects and a constant term. Additional controls are years married and health status. Spouse controls are the spouse's age, health status and employment status. The sample is limited to urban men aged 22 to 45. Notes: The estimate of α corresponds to the coefficient on P ostF IL and δ to the coefficient on P ostM IL. F-statistic testing whether we can reject that α − δ = 0 in parentheses. Robust standard errors clustered by individual in brackets. +, *, ** denotes significance at the 1%, 5% and 10% levels, respectively. The dependent variable is the logarithm of real hourly earnings. All regressions include a cubic in age, education, province-year indicators, marital status, individual fixed effects and a constant term. Additional controls (in columns 2, 3) are years married, an indicator for marriage and health status. Spouse controls (in column 3) are the spouse's age, health status and employment status. The sample is limited to urban men aged 22 to 45.
Appendix Notes: The estimate of α corresponds to the coefficient on P ostF IL and δ to the coefficient on P ostM IL. F-statistic testing whether we can reject that α − δ = 0 in parentheses. Robust standard errors clustered by individual in brackets. +, *, ** denotes significance at the 1%, 5% and 10% levels, respectively. The dependent variable is the logarithm of real hourly earnings. All regressions include a cubic in age, education, province-year indicators, marital status, individual fixed effects and a constant term. Additional controls (in columns 2, 3, 5, 6) are years married, an indicator for marriage and health status. Spouse controls (in columns 3, 6) are the spouse's age, health status and employment status. The sample is limited to urban women aged 22 to 45.
